Step 4). Critical thinking is a concept that encompasses two main components: cognitive skills and thinking dispositions (Facione, 2007; Stanovich, 2011; West, Toplak, & Stanovich, 2008) .Occupational therapists use generic cognitive skills and dispositions to support EBDM. They rely on different sources of knowledge, consider multiple options for treatment, and generate supporting or refuting arguments for these options based on the judicious selection of reliable information. Moreover, under ideal circumstances, EBDM occurs in collaboration with the client. It follows that EBDM also necessitates teaching and consultation skills (Thomas, Saroyan, & Dauphinee, 2011) . Therefore, Step 4 (apply) requires action, such as using evidence in decision making and engaging in collaborative decision making. A certain behavior should be observable in this step. It is widely acknowledged that to show a certain behavior, the self-confidence in the ability of such behavior is important. Indeed, EBP self-efficacy has been found to be a strong predictor of research use in practice (Salbach, Guilcher, Jaglal, & Davis, 2010; Thomas & Law, 2013) . The final step of the EBP process, audit, requires critical thinking about the EBP process and the outcomes of one's clinical decision.
Challenges Relating to EBDM in Research and

Education
Previous studies have shown that students in health education experience specific difficulties with EBDM. Challenges include making sense and assessing the relevance of the evidence for practice, dealing with conflicting evidence, and having the opportunity to explore the outcome of evidence-based decisions in authentic practice situations (Gillam & Gillam, 2008; Lam, Fielding, Johnston, Tin, & Leung, 2004) .
Teaching Steps 1, 2, and 3 of EBP (ask, access, and appraise) has been shown to be effective among undergraduate students in health education (Young et al., 2014) . Authors agree that the teaching should be multifaceted, i.e., using multiple educational strategies and integrated into authentic situations (Khan & Coomarasamy, 2006; Thomas et al., 2011; Young et al., 2014) . However, there is less evidence on how to promote EBP behavior or critical thinking changes effectively in undergraduates, which as explained earlier, lie at the heart of EBDM. In fact, multifaceted interventions have only been shown to be effective in knowledge, skills, and attitudes in undergraduates. Moreover, studies do not report in detail which intervention caused which effect on which particular skill development. Therefore, it is unclear whether critical thinking increases as a result of multifaceted interventions (Young et al., 2014) .
The limited research examining EBDM may be explained by the challenges associated with measuring and teaching this step of the EBP process. First, EBP skills and behaviors are not well defined, and EBDM is seldom operationalized . Second, there is a lack of valid and reliable assessments of
Step 4 (Tilson et al., 2011) . Lastly, opportunities for authentic EBDM learning experiences in the academic setting are limited. Although the application of EBDM should ideally take place during fieldwork, documentation of underused research findings in clinical practise (Kloda & Bartlett, 2009 ) poses a challenge.
Underutilization in clinical practice is explained by compelling evidence supporting individual barriers (e.g., lack of time, lack of research skills) and organizational barriers (institutional support, limited access to resources) to EBP (Diermayr, Schachner, Eidenberger, Lohkamp, & Salbach, 2015; Dijkers, Murphy, & Krellman, 2012; Thomas & Law, 2013) . As such, the fieldwork environment may not be an ideal learning setting either. For example, studies show that education on EBP in fieldwork is suboptimal, largely due to a lack of preceptor guidance (Coster & Schwartz, 2004; Lam et al., 2004) , and that EBP skills actually decrease after fieldwork (Crabtree, Justiss, & Swinehart, 2012 Step 4 (apply) or EBDM, because this step is not easy to operationalize or to assess as a learning outcome Khan & Coomarasamy, 2006; Thomas et al., 2011; Tilson et al., 2011; Young et al., 2014 ) .
The overall purpose of the study was to evaluate the impact of innovative, theoretically grounded teaching aimed particularly at promoting self-efficacy and the cognitive skills used in EBDM among undergraduate occupational therapy students. The specific teaching comprised five teaching sessions, all of which included using the theoretical principles of situated learning and cognitive apprenticeship and teaching critical thinking. The sessions consisted of critical thinking exercises in which evidence is used to formulate opinions about authentic case-based occupational therapy issues. The research questions that guided the study were:
 What are undergraduate occupational therapy students' and their teachers' views on the elements selected and the benefits of teaching aimed at promoting self-efficacy and the cognitive skills used in EBDM?
 What is the impact of teaching aimed at promoting self-efficacy and the cognitive skills used in EBDM on undergraduate occupational therapy students' self-efficacy and the cognitive skills used in EBDM?
Methods
Educational Research in Natural Settings
The research was conducted in the context of ongoing education as part of a four-year undergraduate occupational therapy bachelor's program at Zuyd University of Applied Sciences in Heerlen, the Netherlands. The underlying philosophical worldview is pragmatism (Creswell, 2014) and design-based educational research. (Craig et al., 2008) . It is strongly recommended that research on complex interventions include the development and piloting of potential interventions. This ensures that researchers use appropriate theoretical frameworks or rationale for an intervention, and that they can argue for the feasibility of complex interventions (Craig et al., 2008) . These approaches match up with the aim of this research:
We wanted to develop and evaluate potentially interesting teaching methods promoting selfefficacy and cognitive skills in EBDM in order to produce knowledge about practical, potentially useful elements in education on this topic.
Research performed in naturalistic settings
has advantages in terms of practical relevance and applicability in other educational practices, but it also presents a challenge in that many factors cannot be controlled in naturalistic settings. For instance, the policy rules of our university did not allow us to rigorously change the curriculum and apply new teaching methods, so we had to apply the five teaching sessions as an add-on to existing education. This research, therefore, is a pilot. Reprinted with permission from Craig et al. (2008) .
Research Design
In line with the above-mentioned approaches to research, we conducted a convergent parallel mixed-method design (Creswell, 2014) . Parallel qualitative and quantitative data gathering methods were used to evaluate the teaching sessions. This is an appropriate research design, considering that our aim was to understand the applied new teaching intervention in depth and to explore the learning processes that occurred. Using different methods to gather data, we could check whether a convergent picture of the impact of the teaching emerged. A teaching intervention consisting of five teaching sessions was developed and piloted in a group of 17 students between September 2013 and December 2013. The qualitative arm consisted of an evaluative descriptive design (Sandelowski, 2000) , which is a suitable qualitative design to describe the participants' experiences of the intervention. Therefore, semi- The students gave written informed consent, and general ethical procedures were followed. Data was processed anonymously, efforts were made to ensure that the teaching sessions would not interfere with the lessons the students were obliged to follow, no information was shared that could have a negative impact on the students, and they were informed that they could stop participating. In addition, this research was approved by an authorized body linked to the School of Occupational Therapy. This authorized body reviewed the research plan, including ethical procedures, and approved the use of this course consisting of five teaching sessions as a pilot.
Five of the students were excluded from the analysis, as they had attended three sessions or fewer. The students missed these sessions due to Typically, 1 year corresponds to 60 ECTS credits.
The total number of ECTS credits the participants in the present study had accrued in September 2013 ranged between 37 and 63, whereby 60 ECTS credits is the nominal value. The mark they had attained for the mandatory course on the principles of EBP that they had attended previously was 6.5 on average (SD 0.6, on a scale of 1-10, whereby 1 indicates that the student failed badly, a 6 indicates a pass, and a 10 is excellent), and four students had to retake a test, having failed it the first time. This suggests that at the start of the five teaching sessions provided in the present study, the students were not a selected group, in terms of either their general academic performance or their EBP performance in prior education.
Educational Intervention Relating to Evidence-
Based Decision Making
As stated in the introduction, the idea was to design innovative, theoretically grounded teaching aimed at promoting the self-efficacy and cognitive skills used in EBDM, or Step 4 (apply) of EBP. Therefore, the objectives or learning goals of the teaching intervention were  to increase students' skills in (a) selecting and sorting information included in research evidence and client information, (b) analyzing this information and making pro and contra arguments, and (c) coming up with a logical conclusion following this analysis in light of a clinical decision to be made;  to increase students' self-efficacy in EBDM; and  to increase students' critical thinking skills.
Theoretical Underpinnings
As advocated by Thomas et al. (2011) (Baarends, 2015) . Design conjectures relating to the endpoints of the educational intervention, the educational material, and the way in which the education should be supported were used for the actual construction of the five teaching sessions. The first author constructed the five teaching sessions based on these design conjectures, and two fourth-year occupational therapy students provided feedback during the process. The researcher and the teacher prepared every teaching session and engaged in reflection together after each session. While preparing the teaching sessions, the design conjectures were checked to make sure they were understood and addressed in the teaching sessions.
Furthermore, the reflection on the teaching sessions was guided by informal notes made by a fourth-year student who observed the lessons.
Description of the Teaching Intervention
The teaching intervention consisted of five 2 hr sessions performed in a simulated authentic situation at our university. To further provide a simulated authentic situation, we developed written patient scenarios based on real clients' stories. The scenarios required students to make authentic treatment decisions based on a predefined question, such as, "Would it be effective to apply mirror therapy for this patient who has suffered a stroke?" In Table 1 , a condensed description of a session in which this example question was central is given. Moreover, as Table 1 shows, six clients were present during four of the five sessions, which allowed the students to have conversations and debates with clients. The clients were instructed to ask critical questions to ensure that the rationale behind the students' decisions was understandable. Also, the clients were instructed to be spokespersons for the client's view of the decision. The scientific evidence for the patient scenario was provided, since in these teaching sessions the students were informed that Steps 1, 2, and 3 of the EBP process had already been taken for them and that the focus should be on EBDM.
Modeling was offered through worked-out examples of argumentation maps. Scaffolding was applied by suggesting a certain structure for reasoning to be used in the assignments. The teacher was explicitly instructed to think out loud and to ask critical questions to stimulate the consideration of alternative perspectives and the thorough argumentation of clinical decisions. In addition, the teacher reflected with the students on his or her argumentation maps, providing the students with feedback.
To ensure specific instruction on critical thinking, the students received homework assignments based on authentic problems, structured in such a way that they practiced the cognitive skills and subskills involved in critical thinking (Facione, 2007) . Similar assignments were done during the training sessions. The students received a software program in which they could draw argument maps (Rationale TM ).
Table 1 Condensed Description of a Teaching Session
Teaching session 3: Insight into the reasoning to be applied to occupational therapy issues. Goal:  Knowledge about and elementary application of complex reasoning.  Knowledge about and elementary application of pro and contra arguments in evidence-based decision making. Preparation of the students prior to the session:  Students read information about reasoning. Subjects were, for instance, the difference between facts, premises, arguments, and rebuttals, or differences between a simple reasoning structure and complex reasoning structures.  Students performed assignments to foster reasoning skills. For instance, based on given evidence, students made an overview of available questionnaires on assessing fatigue. They drew up an argument map, displaying pro and contra arguments for these questionnaires.
Content of the lesson:  Every session started by repeating the ground rules in the sessions, which were set up in the first session. These ground rules ensured a safe learning environment and were meant to increase questioning, critiquing, being open to other options, opinions, etc.  Homework assignments were discussed and feedback was received.
Students compared their own argument maps with a worked out example argument map (a model example).  The six clients who had been invited to assist in the educational intervention entered the session.  Students interviewed clients in subgroups, using two fatigue questionnaires. This was followed by a discussion with the clients about pro and contra arguments for using these questionnaires. The students used their previously prepared argument maps, but also added new pro and contra arguments that were generated by the discussion with clients. Important issues in reasoning behind the selection of a certain questionnaire and balancing pro and contra arguments were discussed plenary.  Students tried out two occupational intervention methods with the clients in subgroups. The first intervention method was a virtual reality game that has been used to support upper extremity rehabilitation after suffering from stroke (Wii game). The second intervention method was mirror therapy, also applied in upper extremity rehabilitation, after suffering from stroke. They did some simple exercises, together with the clients, to have a basic experience with these intervention methods. This was followed by a discussion with the clients (in subgroups) about pro and contra arguments for and against these intervention methods. The students and the clients applied these arguments, keeping in mind a written case scenario patient who had a stroke (Mrs Stevens). During the discussion, the students made concept argument maps when considering these intervention methods in stroke rehabilitation. The clients asked questions, articulated intuitive remarks and opinions about these intervention methods, and ensured that Mrs Stevens' voice was heard. First ideas about reasoning behind therapy choices were discussed plenary. The homework assignment for the next session was to expand the argument maps further using the experiences from the session and given evidence to prepare a debate about these intervention methods.  Finally, the goals of the session were evaluated and the session was closed.
Data Collection
Methods used for data collection to address Research Question 1 (qualitative arm).
In January 2014, following the five teaching sessions, the student and teacher experiences were collected using 45-min semi-structured interviews. (Salbach et al., 2013) . To be able to compare studies or students in relation to EPIC outcomes, we calculated mean percentage self-efficacy for the whole EPIC. In addition, since our focus is on EBDM, we also calculated mean percentage selfefficacy for the decision part of the EPIC. There are three statements in the EPIC questionnaire that specifically refer to EBDM.
Critical Thinking Test
In September and December 2013, an 
Data Analysis
Transcripts were member checked and analyzed using principles of inductive content analysis with Nvivo 10 (Elo & Kyngäs, 2008) .
Content analysis is a suitable method used in qualitative descriptive design (Sandelowski, 2000) to reduce interview data into a general description of the research topic in several categories, to understand and describe the topic in depth, and to present the data content in a representative manner. Data was analyzed in an inductive way, since the teaching intervention studied had not been studied previously and inductive coding is However, we applied several strategies to increase the reliability of scoring. The scoring rubric was verified by two coresearchers using sample essays. The first author performed the final scoring using a blind method, i.e., the arguments were labeled with numbers so that the first author could not link them to specific students while scoring. The overall SOLO score was computed as the mean SOLO score of the three categories.
Results
Research Question 1: Perceptions of the
Benefits of the Educational Intervention
Seven main categories emerged from the semi-structured interviews that were held after the five teaching sessions aimed at promoting selfefficacy and the cognitive critical thinking skills used in EBDM. The description of the categories provides a comprehensive summary of the participants' experiences, followed by the content analysis method described earlier. Quotations are used to illustrate each description and are an example of the fragments that lead to the description of the categories. The first four categories related to learning processes that were perceived to have resulted from the teaching.
Deeper understanding of integration of evidence and client information. (Eighty-one fragments belonging to this category were coded; these fragments were taken from all 13 interviews). Although students found that it was more difficult to integrate evidence and the clients' values and wishes than they had anticipated, they gained a greater understanding of the necessity and value of doing so. They expressed a deeper understanding of how to balance evidence and the clients' input and mentioned the importance of communication in this process. The students added that they still wondered whether they are able to find the right balance and make the best decisions. One student reported, "What I have learned is that it is important to take into account both the client and the evidence, and now I have an understanding of how to go about it." Enhanced ability to sort and select information. (Seventy fragments belonging to this category were coded; these fragments were taken from 11 interviews). The students expressed difficulty in organizing information, as exemplified by one student who said, "Before, everything in my head was a bit chaotic." The students felt that they were better able to distinguish between relevant and irrelevant information and to organize data coming from research evidence as well as from clients. They felt better able to identify arguments for and against a course of action. Specifically searching for these arguments in the data helped them gain a better understanding of the subject at hand. One student said, I noticed when writing my second assignment that my approach was far more structured. I stated clearly "this is taken from the guidelines, here is an argument for, here is an argument against, this is taken from the research paper, I would like to draw a distinction here between this and that . . . ." Unconsciously, you apply more structure, and that makes it easier for you to gain a clear overview.
Questioning information and opinions
and being more cautious when formulating arguments or drawing conclusions. (Ninety-five fragments belonging to this category were coded; these fragments were taken from 12 interviews).
The participants found that they had learned to think more deeply before forming opinions, and they expressed a better understanding of how to formulate arguments to support their opinions.
Their comments suggest that they had developed a broader perspective on reasoning: exploring more options, coming up with more arguments for and against, and questioning arguments, as shown by (One hundred and twenty-two fragments belonging to this category were coded; these fragments were taken from all 13 interviews).
The most consistent statements were about the involvement of clients in the teaching sessions.
The clients' views surprised students and impacted them emotionally. They were genuinely touched by the clients' stories. It also seemed significant that the clients were not 'their' clients, Note. *decision part: There are three statements in the EPIC questionnaire that specifically refer to EBDM. The mean score of these three statements was computed before and after the intervention.
Discussion
The purpose of this mixed-method descriptive study was to describe the impact of an intervention promoting self-efficacy and the These design conjectures guided the design of our educational intervention, were discussed with the teacher during the intervention, and were slightly revised after the final teaching session. These design conjectures inspire educational practice and can be refined in further research. The next steps in research will require larger numbers of students, application of a control group, and validated assessments to evaluate the effectiveness of such teaching.
Conclusions
Our findings suggest that the use of theory- 
Support and means
Consciously apply methods of Cognitive Apprenticeship and Situational Learning.
Apply educational principles relating to critical thinking, such as the use of argument maps to visualize reasoning. Ensure that assignments develop from simple to more complex so that students experience successes.
